INTRODUCTION
The growth period of the animal oocyte may in general be divided into two periods, one of previtellogenesis, and a succeeding one of vitellogenesis or yolk synthesis proper. Both periods are characterized by the accumulation of relatively enormous quantities of new material. Thus in previtellogenesis the amphibian oocyte may increase in volume over one thousand times, and during yolk formation another thousand-fold increase in volume may occur (28) . During previtellogenesis profound redistributions of cytoplasmic constituents take place. The mitochondria and Golgi apparatus in the early germ cell are usually located in a perinuclear ring or crescent so closely applied to the nuclear membrane as to appear to be attached to it (9, 11, 16-18, 23, 29-31, 33, 34) . This crescent or ring subsequently increases in size and undergoes a peripheral migration. The early crescent often appears to be devoid of formed mitochondria or Golgi bodies although the crescent itself stains with mitochondrial and Golgi techniques. The formed Golgi bodies or mitochondria, when not present from the beginning, become apparent during the migration of the crescent.
Many female germ cells also contain bodies which arise during previtellogenesis in close association with the nuclear envelope and which bear the general name of "yolk nuclei" although it is certain that a heterogeneous collection of cell constituents is subsumed under this name. Thus, the yolk nuclei of the spiders and some teleosts are highly organized objects possessing * Most of the work in this paper was completed while the author held a National Science Foundation Predoctoral Fellowship. Support for part of the work, as well as funds for materials and equipment for it, came from United States Public Health Service Grant 1612 and an Abbott Memorial Fund Grant to Dr. Hewson Swift, Department of Zoology, The University of Chicago.
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an intricate internal structure (9, 24, 25, 52) . On the other hand, those of certain teleosts, molluscs, amphibians, annelids, etc., have little apparent internal structure and may vary from flocculent to rounded "nucleolar-like" masses (16-18, 23, 29, 36) . Many of the yolk nuclei possess a high concentration of RNA as judged by ultraviolet absorption (5, 46) or basic dye binding with and without the use of RNAase (5, 12, 28, 46, 47, 53) although this is not true of all bodies to which the term yolk nucleus has been applied (53) .
Much recent electron microscope work has been concerned with the determination of the ultrastructure of the basophilic regions of cells and its changes in metabolism and growth (4, 7, 37, 38-40, 42-44, 50) . Most of this work has been concerned with somatic cells and little with oocytes. Surveys and interpretations of this work have been given by Porter (43) and Bernhard et al. (4) .
The recent work of Palade (38) indicates that the basophilic property of the cytoplasm of ceils is due to the presence of certain small granules (100 to 150 A in diameter). These may exist free in the cytoplasm or may be closely associated with the flattened vesicles and tubules of the endoplasmie reticulum (38, 42) . The organization of the reticulum itself varies considerably from cell to cell. In the pancreas the cisternae of the reticuinm seem to possess a high degree of orientation consisting of large, flattened vesicles, often fenestrated (43) and usually arranged in parallel or concentric arrays, often strikingly concentric with the nucleus (7, 42, 44, 48) . A continuity between adjacent cisternae is indicated in many electron micrographs (39, 40, (43) (44) (45) and permits a description of this system as an interconnected set of canals and vesicles (the latter, either small or large, flattened and fenestrated (cisternae)) with a continuous internal region bounded from the cytoplasm by a dense layer which appears to be a membrane (42, 51) . In the pancreas (43, 45) and in the motor neuron (40) , the organization may be quite regular while in other cells, e.g. those of liver (10) or parotid gland (43, 44) , the arrangement may be more random. This undoubtedly varies with the physiological state of the cell (42, 43) , (but see (45) ).
The origin of this system, both membranes and small particles, is unknown. The similarity of the latter with particles of similar size and density in the nucleus and nucleolus has been pointed out (43) . The similarity of the cytoplasmic membranes of the endoplasmic reticulum with the nuclear envelope has been noted by several authors (8, 22) and a direct continuity between cytoplasmic cisternae and nuclear envelope has been demonstrated in mammalian somatic cells by Watson (50) . Gay (19) has shown the existence of everted blebs from the nuclear envelope in cell nuclei from Drosophila salivary glands and has proposed that the cytoplasmic lamellae of the ergastoplasm (endoplasmic reticulum combined with small particles) (38, 43) are derived from such blebs after they have separated from the nuclear surface. It appears then, that structures at the nuclear--cytoplasmic interface are closely related in form and perhaps origin to similar structures in the cytoplasm.
Oocytes possessing the basophilic yolk nuclei discussed previously seem to be ideal material for the further exploration of the relationships mentioned above. The basophilic material is localized in sharply delimited regions of the cytoplasm. Further, the regions contain very high concentrations of RNA.
Finally, these structures arise at the nuclear envelope at or before the start of vitellogenesis and appear to be involved in yolk formation. Thus, further light may be thrown on the morphological concomitants of protein synthesis by study of these structures with the electron microscope.
Materials and Methods
Oocytes of the surf clam Spisula solidissima and the pulmonate snail Otala lactea were used. Ovaries (or ovotestes, in the case of Otala) were excised and fixed in Carnoy or veronalacetate-buffered osmium textroxide (37) . With the latter fixative, pH's of 7.2 and 8.3 were used but no difference in results could be ascribed to pH. The schedule for impregnation and embedding was essentially that of Palade (37) . Embedding was accomplished with a 4 per cent solution of methyl methacrylate in n-butyl methacrylate. Polymerization was attained by use of an ultraviolet sun lamp for 6 to 10 hours for Otala. For Spisula, a 1 per cent solution of Luperco in the methacrylate mixture was made, and polymerization was attained in about 24 hours at 45°C. (35) . Sectioning for the electron microscope was done with a PorterBinm mierotome (44) . An RCA EMU-2d microscope, calibrated with silica replica of a 30,000 line per inch grating, was used for viewing. Carnoy-fixed material was paraffin-embedded, sectioned at 5 and 10 microns, mad stained in azure B according to the method of Flax and Himes (13) . RNAase was prepared and used following Kaufmaml a al. (26) . Applications of RNAase to Carnoy-fixed sections before staining removed all basophilic material. Microspectrophotometric measurements of these bodies indicated a dye concentration of over four times that of the rest of the cytoplasm.
Many of the cytoplasmic bodies are disc or saucer-shaped ( Fig. 1, f) . They are under 1 micron in thickness and may be up to 10 microns in length and in sections they usually appear as straight or slightly curved rods. Many of them are near the nudeus and when this is so, they are concentric with it while when they are found out in the cytoplasm away from the nucleus, they lose this orientation in part. In side view they often appear more or less rectanguiar in outline.
Other forms of basophilic bodies which appear in the cytoplasm of these oocytes will be dealt with in a later paper.
B. Electron Microscope.--Nuclear Envdope.--Annuli of the form reported by Callan and Tomiin (6) and Gall (15) , in amphibian oocytes and by Mzelius (1) is composed of a set of small granules, in this material, about 100-400 A in diameter arranged in a circle (Fig. 5 ) although this fine structure is seen only in thin sections. Usually the appearance is that of a more or less solid toms. It shonld be noted that in sections parallel to the nuclear envelope the centers of the armnli usually appear less electron-dense than the material between them, although not always (Figs. 4, 6 , and 8). Measurements of internal and external diameters of aunnli in Spisula and Otata are given in Table I from which it appears that the annulus size in Otala is somewhat larger than that in Sfisula. The diameter measured was the maximum for any annulus. Measurement of the diameters of the perforations and hemispheres is difficult because of amorphous material attached to either side of the nuclear membrane. A small number of measurements in Spis~da gave an outside diameter of 900 A and an inside one of 310 A for the perforations and bounding walls. In OIa~a, the measurements are 1070 and 540 A respectively. These are the right dimensions to represent the annuU in cross-section (compare Afzelius (1) and Watson (50)).
Cross-sections of the nuclear envelope show the characteristic "double membrane" often mentioned in the literature (8, 22, 40, 49, 50) . The two dark lines are about 50 to 80 A thick, while the total structure varies from 200 to 400 A in thickness. Figs. 4 and 7 show places where the membrane appears to be either "pinched" together or actually to be perforated, the perforation being filled with material which in cross-sections appears more electrondense than the cytoplasm and nucleoplasm it separates. Fig. 4 from a Sfisula oocyte, shows at places marked h, electron-dense material in the form of a hemisphere with bases anchored on the boundaries of the perforation. Some of these occur in areas showing no pinching in of the membrane and in such cases the bases of the hemisphere continue through the membrane as darkened lines. In all cases the hemispheres are inside the nucleus. Fig. 7 , at the point marked t, shows what may be the cytoplasmic and nuclear tubes of Afzelius (1).
Lamellae.--Figs. 2, 3, 11, and 12 show regions containing parallel lamellae. Single, isolated lamellae are occasionally found in Otala and Spisula and are then parallel and adjacent to the nuclear envelope. Usually, however, there are many parallel lamellae in these regions. The irregularity in thickness of the individual lamellae makes it difficult to measure the interlamellar distances exactly, but the minimum spacing found in any given region is between I i rV c
TF_x-r-Fio. 1. The two "doughnuts" represent loops and the single lines the membranes often found connecting them (see Fig. 11 ). The distances are interpreted as follows: a, the minimum distance between the outer walls of adjacent annuli, b, the minimum distance between inner walls of adjacent annuli, c, the outer diameter of an annulus, d, the pore diameter, or inner diameter of an annulus. 250 and 500 A. Many regions, e.g. that in Fig. 11 , show apparent cross-connections between parallel sheets, and regions in which this is not clear often show thin wisps of material partially bridging the gap.
A second major feature of these lamellae is their "transverse" periodicity. In Spisula, the clearest manifestation of this periodicity is given by loops alternating either with spaces filled with an amorphous material or spaces spanned by single, dark lines (Figs. 2, 3, 11) .
Where the loop-space distances are dear, measurements have been made and they are labelled a, b, c, and d as in Text- fig. 1 . They are included in Table I . The derivation of Text- fig. 1 is indicated in its caption.
It was pointed out that the loops where apparent are separated by amorphous, light areas or by spaces spanned by single dark lines. In several places in Figs. 2 and 11, it will be seen that one of the loops bordering such an area seems to open out into a long flat loop, to close again and be bordered on its far side by another such amorphous area. Examples of such opening out, in which vacuoles are formed, are shown at the ends of the lamellae and are illustrated by Figs. 2, 3, 11, 13 , and 14.
An interesting aspect of the structure of the groups of lameUae is indicated in Figs. 2, 3 , 9, and 11; namely, the lining up Of loops in lines transverse to the lamella~. Wherever groups of loops occur in sets of parallel lamellae this lining up is seen, and it is, therefore, characteristic.
The micrographs so far discussed have been those containing cross-sections of the lamellae. Partially tangential views of the lamellae can be seen in parts of Figs. 9, 13, and 14. The close similarity of Figs. 13 and 14 should be noted. These micrographs were taken from the same grid in adjacent squares. A detailed comparison makes it clear that these are sections of the same cell regions, though possibly not consecutive sections. Low power micrographs of this region show it to lie about midway between the cell wall and the longest arm of the highly convoluted nucleus.
The structure of the cross-sections of lamellae in these micrographs is the same as that of the lamellae just discussed. The annuli in the regions adjacent to the lamellae have the same structure and size as those previously described in the nuclear envelope. The general continuity between the lamellar regions and the regions of annuli and especially the transitional regions indicated by the arrows in Figs. 13 and 14, makes, it reasonable to interpret these annular regions as being surface views of the lamellae. The regions in these micrographs thus represent sections through a stack of parallel lamellae which is twisted in space in such a manner that the sections through it show regions of cross-sections of lamellae in one portion, surface views in another, and oblique views in regions between. Fig. 8 is a view of a region of the cell possessing regularly arranged annuli. It can be seen that the annuli are hexagonally packed and that the view is almost normal to the surface in which these annuli lie so that they appear circular in outline. The average spacing of the annuli here is 160 A (see Table I ).
In Fig. 11 some of the vacuoles formed at the ends of the lamellae are turned so that surface views of the wall of the vacuole can be obtained. Randomly arranged small particles can be seen in the wall although they are not uniform in size or shape. They possibly correspond to the small particles of Palade (38) , here distorted by fixation or embedding.
DISCUSSION AND INTERPRETATION O~P ILESULTS
/Vudear Membrane.--In the electron microscope the nuclear envelope of both germinal and somatic cells appears to be composed of two dense layers separated by a light layer (1, 8, 14, 40, 50) approximately 200 A thick. Annuli of the type described earlier appear to be located in this structure and as Watson (50) has shown, appear in cross-section as pores perforating it although material denser than the immediately surrounding nucleus and cytoplasm fills the pores (50) . Annuli have been known in oocyte membranes since the work of Callan and Tomlin (6). Watson (49, 50) has established the occurrence of annuli in many somatic mammalian tissues, Kautz and de Marsh in embryonic chick cells (27) , and Bahr and Beerman (2) in somatic tissues of CMronomus. Greider et al. (20) have cleared up the confusion existing for the ameba nuclear membrane and have shown that it is composed of two separate layers, the outer one (cytoplasmic side) appearing to possess aunuli similar to those of nuclear envelopes of other animals, the other possessing a honeycomb structure (see also (3) and (21)).
Mzelins (1) has proposed a model for the nuclear envelope based on work on echinoderm oocytes. In this, the wall of the pore is continued into both nucleus and cytoplasm as a tube. There is some evidence represented by the hemispheres in Fig. 4 (which may be collapsed nuclear tubes) and the "cytoplasmic tube" in Gall (15) has given evidence that the wall of an annulus in isolated nuclear membranes of amphibian oocytes is composed of small granules about 400 A in diameter. In the sections containing surface views of the nuclear envelope the annuli in Otala and Spisula show similar granules which appear to form the annulus wall (Fig. 5 ) and where clear, these granules appear to be hollow vesicles. They are generally smaller than 400 A, the larger size in Gall's work possibly being due either to collapse of the vesicles on drying during preparation or to intrinsic species differences. Watson (50) has noted small granules in the nuclear envelope in tangent views and noted that "a few of the rings appear to be made up of or encrusted with closely spaced granules resembling the cytoplasmic particles" (of Palade (38) ).
The present work, supports the conception of the nuclear envelope as consisting of two dense, parallel layers separated by a layer approximately 200 A across, which has low electron density. In addition, the possession of structures which in tangent view appear as annuli whose wall is composed of small (100 to 300 A) vesicles, and in cross-sections as pores with amorphous, dense material in them agrees with other descriptions.
Lamdlae.--Regions composed of parallel lamellae with a structure showing a loop-space periodicity in cross-section have been described. Surface views of these lamellae show them to possess annuli similar in size and shape to those in the nuclear envelope, although the micrographs are not of high enough 100 BASOPHILIC STRUCTURES OF INVERTEBRATE OOCYTES. I resolution to decide whether the annulus rim in the lamellae is composed of small vesicles as in the nuclear envelope. Comparisons of the cross-sections of the lamellae with cross-sections of the nuclear envelope suggest that the spaces in lamellae correspond to similar spaces in the nuclear envelope. Since Watson (50) has given evidence (supported in all the work done on Otala and Spisula) of the identity of the annular center seen in tangential views of the nuclear envelope with the pore seen in cross-section, it seems permissible to make the same identification in this case; i.e., to state that the spaces in the cross-sections of lamellae are pores whose walls are the annuli. A supporting bit of evidence comes from a comparison of distance a in Text- fig. 1 (for Sp/-suta) with the interannular distances taken from Fig. 8 (see table I) . Distance a, which measures the internal diameter of a loop in a direction parallel to the plane of the lamella would have to represent the interannular distance in a lamella cut in cross-section if the space represents the pore of an annulus and the wall bounding the space, the rim of the annulus. Distance a, 165 A, agrees well with the interannular distance of 160 A, thus supporting the interpretation. The lamellae may therefore be visualized as long flattened vesicles traversed at regular intervals by pores filled with amorphous material or by a single, "sealing" membrane, the walls of such pores being formed either by a fusion of the two bounding membranes of the vesicle (50) or by a circle of small particles embedded in this wall. The loop is, therefore, the cross-section of the continuous space in the lamella.
The striking similarity of these lamellae with the nuclear envelope, both in cross-section and in surface view is thus, apparent. However, surface views of both show that many more annuli are usually present in lamellae than in the nuclear envelope. The central darker area of Fig. 4 , however, suggests that areas of increased annulus density occur in the nuclear envelope.
The definite geometrical form taken by the structures under discussion makes clear an identification of the plate-like basophilic regions seen in the light microscope with the regions of periodic lamellae seen in the electron microscope. Since evidence exists for the localization of RNA in the small particles of somatic cells (38) it is of interest that the evidence from this work suggests that small particles do not occur localized in the same fashion as in somatic cells, that is, attached to and between the bounding membranes of the lamellae. Some evidence suggests, however, that the vesicles which may form the annulus rim may be comparable to the small granules (similar hollow vesicles appear to comprise part of the small particle component of muscle cells (38) ). If so, then these are built into the structure of the lamellae and not simply attached to, or contiguous to them. Only higher resolution micrographs will clarify this situation.
We must now compare the periodic lamel]ae with the cistemae and canals of the endoplasmic reticulum. It was indicated that fenestrations occur in the cisternae of the endoplasmic reticulum and it may be asked whether these may be compared to the pores of the periodic lamellae. It must be pointed out that such fenestrations in the cisternae are of varied sizes and have a nonregular distribution when compared with the size and organization of the pores in periodic lamellae and if a homology exists between the two then, at least, a process must occur which in the endoplasmic reticulum, but not in the periodic lamellae, tends to widen or fuse the pores. 1 A further point of difference between the basophilic bodies here considered and the endoplasmic reticulum of somatic cells, is the fact that no continuity between the interiors of adjacent lamellae has been found in these oocytes. The lamellae appear to have interiors completely separated from each other. Thus, the term "reticulum" with its connotation of a network or meshwork seems inapplicable here. This is not to imply, however, that there is no relation between adjacent periodic lamellae because, as already indicated, (a) a parallel arrangement holds between adjacent lamellae and, (b) the loops and spaces seen in cross-sections show a lining up in a direction perpendicular to the lamellar surface--as if the annuli in adjacent lamellae were stacked one on top of the other.
To sum up then, the characteristics which differentiate the periodic lamellae of oocytes from the basophilic regions of somatic cells (endoplasmic reticulum plus small particles) are: (a) the lack of connection of the interiors of the lamellae at one level with those at another in periodic lameUae, that is, the absence of a reticulum; (b) the possession of annuli, not just fenestrations by the periodic lamellae; (c) the lack of a small particle component outside the periodic lamellae, although its possible presence in the rim of annuli built into the lamellae; (d) the great regularity of spacing in the periodic lamellae, with respect to both the distance between lamellae in a given bundle of them and with respect to the lining up of the loops and spaces between adjacent lamellae.
However, the differences between these structures should not be construed as implying a lack of homology between them, but it is felt that until further work can relate the two more closely these distinctions should be kept in mind.
Finally, it is felt that the structures discovered in Arbacia oocytes by McCulloch (32) correspond more closely to the periodic tamellae here reported than to the endoplasmic reticulum.
Interpretatlon.--Watson (50) has pointed out the similarity, and indeed, x Watson asked the question whether the sealing membrane (diaphragm) of the pores in the nuclear envelope might not be a step in the disappearance of the pore. If such a process occurred it might suggest that the spirals and rosettes in which the small particles are sometimes organized on the endoplasmic reticulum (38) are the first stages in the dispersal of the anuuli after pore disappearance. Of course, it is also possible that the reverse process yields the pores and annull in the first place.
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the continuity between the nuclear envelope and the cytoplasmic vesicles of the endoplasmic reticulum. Gay (19) has pointed out the blebs occurring in the nucleus of cells of Drosophila salivary glands and suggested that the cytoplasmic lamellae might be derived from them. The structures of the nuclear envelope and the lamellae in these oocytes have been compared in both crosssection and surface view and found greatly similar. Although in Watson's (SO) work it is di~cult to decide whether the nuclear envelope is derived from cytoplasmic lamellae or dce versa, it is felt that all three observations may be included in the following suggestion which is an extension of Gay's suggestions. The hypothetical nature of the remarks should be obvious.
We consider the nuclear-cytoplasmic interface as a thin but definite region of the cell differing from both nucleus and cytoplasm in composition and organization. We think of it as a region in which materials from both nucleus and cytoplasm may be gathered and there organized into definite lamellate structures. It is proposed that by some process these structures migrate into the cytoplasm from this region. This is possibly accomplished in somatic cells by blebbing either of the whole region (Gay (19) ) or of the outer "membrane" of this region (Fig. 10, Watson (50) ), although in oocytes such blebbing does not appear to occur. Fig. 10 suggests that some form of delamination rather than blebbing may be involved in the formation of periodic lamellae in oocytes. In some oocytes further processes keep a strict geometrical organization in the lameUate structures, and in Otala and Spisula the lining up of adjacent lamellae may possibly be accomplished by the nuclear--cytoplasmic tubes mentioned previously.
If the hypothesis outlined has any validity, then it is clear that the structures involved in this discussion are related in origin, though perhaps the mode of formation would serve to cause the differences pointed out.
I wish to express my indebtedness and appreciation to Dr. Hewson Swift, Department of Zoology, University of Chicago, for his constant interest in this work, for his numerous suggestions and ideas in the interpretation of the data, and for help with some of the electron microscopy. I also wish to thank Wayn e Ferris, of The Rockefeller Institute, for his advice and help with the electron microscopy in the early stages of this work. sUMMARY Highly basophilic plate-shaped regions from oocytes of the surf clam have been examined with the electron microscope. The regions are composed of fiat, hollow vesicles perforated by pores arranged, in surface view, in a hexagonal pattern. Cross-sections of this structure show a periodicity consisting of loops (cross-sections of the continuous space within the vesicle) alternating with spaces partly filled with dense material (pores). These structures are shown to resemble closely, the nuclear envelope.
Similarities to and differences from basophilic regions of other cells are discussed and it is suggested that the small granules of Palade (3 8) are represented by granules composing the walls of the armuli of the nuclear envelope and assumed to be present in the annuli of the vesicles. Because of differences in the structure of these regions from basophilic regions of other cells, the name periodic lamellae is suggested since the structures show periodically repeating substructures (annuli) in both cross-sections and surface views. (13) . The basophilic rods labelled f, can be seen to be plate-shaped by focussing through the section. The large basophilic inclusion in the cytoplasm oi the lower oocyte is of a type that will be dealt with in a later paper. The nucleolus, NU, has decreased in size and stainability from that of a slightly earlier stage.
FIC. 2. This juxtanuclear region of a SpisuIa oocyte is seen to be composed of a set of parallel "rods" which appear as a set of loops strung in a line. The loops are separated by spaces, s, usually spanned in this micrograph by a dark line. The "rods" are lamellae and these are seen to be parallel to the nuclear envelope, NM.
FIG. 3.
A region similar to that of Fig. 2 shows the lamellae and the striking parallelism which they often show to the nuclear envelope. period from previtellogenesis to sometime before maturation and whether this is artefact due to a peculiar sensitivity to fixation of the nucleus at this time or whether such convolutions actually exist in vivo is still controversial. At any rate, they afford the opportunity for surface and cross-sectional views of the nuclear envelope in the same micrograph. The upper part (surface view) shows the presence of annuli, A. The annulus rim is not a smooth ring and irregularities can be seen in it. Gall (15) has shown it to consist of small granules in isolated, shadowed nuclear envelopes. The granules in that work were 400 A in diameter. In thin sections, granules in the form of hollow vesicles 100 to 300 A across can be seen in the annulus wall but they are difficult to picture because of low contrast with respect to other material in the rim. I-Iemispherical masses, h, may bridge the regions of the nuclear envelope, which in the cross-section, as Watson's (50) work indicates, can be considered as pores in the envelope. The central, darker area in the surface view shows many more anuuli than the lighter areas in this region. It represents either an area of increased annulus density or an area in which a lamella is lying paralM and close to the nuclear envelope. At g is a yolk granule caught between the two arms of the nucleus. The rim is light and appears to contain hollow vesicles. pattern. The regularity of the arrangement can be seen in all parts of the field. The nuclear envelope is marked NM, and it is difficult to decide whether the annulate region is continuous or contiguous to it. In the former case it would be a surface view of the nuclear envelope and in the latter, of an adjacent periodic lamella. If the latter case is true then the term "periodic" describes not only the cross-sectional views of the lamellae but also the surface views. Thus, if the structure be translated in a direction perpendicular to the line connecting centers of annuli (any such line) for the distance equal to that between annuli centers, the grid of lines connecting such centers remains unchanged--a consequence of plane hexagonal packing. Vacuolization occurs at the ends of some of the lamellae and, where clear, the vacuole is bounded internally by a space. When surface views of the vacuoles can be obtained, they appear to be peppered with clumps of small particles of uneven size. These may be partly disrupted particles, similar to those described by Palade (38 FIGS. 13 and 14. These are micrographs taken from two adjacent squares of a grid and thus represent either serial sections or sections separated by at most a distance equal to the thickness of one section. The similarity of these micrographs with that of Fig. 9 is clear. In addition, in the regions indicated with arrows, the annuli tend to line up in rows with darker rows between them. This appearance could be given by a stack of parallel lamellae cut at just such an angle that a piece of the surface one or two annuli across lies in the section. The darkened rows would correspond to overlapping of a lamella where it passed out of the section below with the adjacent lamella passing out above. This can be visualized by taking an imaginary section through a stack of periodic lamellae at an angle of about 45 °. 
